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MULTI-WAY ADJUSTMENT DEVICE FOR A SEAT COMPONENT AND/OR A 

CABLE 

The present invention relates to a multi-way adjustment device for a seat 
5 component, for example, a seat-back or a head restraint. In particular, the 
present invention relates to a multi-way adjustment device for a seat 
component, in the case of which for movement of the corresponding seat 
component in a first adjustment direction less energy must be applied than for 
movement in a (in particular opposite) second adjustment direction. Moreover, 
10 the present invention relates to a multi-way adjustment device for a cable, in 
particular a Bowden cable, in order to reduce the energy to be applied in an 
adjustment direction. 



Current systems for the seat-back width adjustment of seats, so-called bolster 
15 systems, are extremely stressed on one side. Systems of this kind for seat-back 
width adjustment comprise a glider or a slider mounted adjustably in a housing 
or a mounting plate, which is coupled with a corresponding seat-back section. 
For reducing the seat-back width, a substantially greater energy than for 
increasing the seat-back width must be applied since the glider must compress 
20 a corresponding cushion section of the respective seat-back. The consequence 
of this is that a drive unit provided for adjusting the glider must be designed 
particularly for that load or adjustment direction, which requires more energy, 
again leading to over-dimensioning of the drive unit, whereby in the case of 
electrical drive units these must be able to provide correspondingly high 
25 currents. 



This problem in principle not only arises in systems for seat-back width 
adjustment, but with all seat components to be adjusted in two or more 
adjustment directions, whereby movement in at least one adjustment direction 
30 requires greater energy expenditure than movement in at least another 
adjustment direction. Likewise, this problem also occurs in a system for 
adjusting a cable, for example a Bowden cable. Bowden cables are often used, 
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for example, for the adjustment of lumbar supports and are adjusted by so- 
called actuators. In the process, a corresponding adjustment force has to be 
applied via the corresponding actuator in order, for example, for the curvature of 
the lumbar support to be adjustable in the desired manner. If the curvature of 
5 the lumbar support is to be adjusted in the process against a user resting 
against the lumbar support, a correspondingly high adjustment force has to be 
applied via the actuator, with this applying equally to both manually and 
electrically driven actuators. 

10 Therefore, the object of the present invention is to make available an improved 
multi-way adjustment device for a seat component, in which this problem is 
surmounted and over-dimensioning of the drive or adjustment unit provided for 
adjusting the seat component can be avoided. Furthermore, the present 
invention is based on the object of providing an improved multi-way adjustment 

15 device for a cable of the type described above, in which the energy required to 
adjust the cable in one of the adjustment directions can be reduced. 

This object is achieved according to the invention by a multi-way adjustment 
device for a seat component with the features of Claim 1 and an adjustment 
20 device for a cable with the features of Claim 17. The sub-claims define 
preferred or advantageous embodiments of the present invention. 

The multi-way adjustment device according to the invention comprises a 
mounting plate with an adjustment part adjustably mounted relative to the 

25 mounting plate, which is to be coupled with the corresponding seat component 
to be adjusted. Furthermore, an adjustment unit is provided for adjusting the 
adjustment part relative to the mounting plate. The adjustment part is coupled 
with mechanical energy accumulation means in such a manner that when the 
adjustment part is moved in at least a first adjustment direction mechanical 

30 energy is taken up by the mechanical energy accumulation means, while when 
the adjustment part is moved in at least a second adjustment direction this 
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adjustment process is assisted by the mechanical energy accumulation means 
releasing mechanical energy previously taken up. 

With the aid of the mechanical energy accumulation means, which can 
5 comprise at least one spring-elastic element, for example an industrial coil 
spring, the adjustment device to be precise is also loaded when moved in the 
first adjustment direction, so that the mechanical energy accumulation means 
can take up the mechanical energy. This mechanical energy is then, however, 
again released with the movement in the second adjustment direction, which 

10 preferably corresponds to the actual load direction of the adjustment device and 
usually requires greater force or energy expenditure than the movement in the 
first adjustment direction, and therefore assists the movement or adjustment of 
the adjustment part in the second adjustment direction. The consequence of 
this is that not only the adjustment unit, which is preferably electromechanically 

15 operated, but also the entire multi-way adjustment device can be designed with 
smaller dimensions. 

The present invention, however, is suitable in principle for adjusting any seat 
components. In particular, the present invention is suitable for the seat-back 
20 width adjustment of a backrest or also for adjusting head restraints of a seat. 
Furthermore, the multi-way adjustment device according to the invention 
concerns a two-way adjustment device, whereby the two adjustment directions 
can run essentially opposite to each other. 

25 Moreover, the present invention relates to a multi-way adjustment device, in 
particular a two-way adjustment device, for a cable, in particular a Bowden 
cable, wherein the cable, which with respect to the aforementioned 
embodiment, corresponds with regard to its function to the adjustment part, is 
adjustably mounted in a housing of the adjustment device. An adjustment force 

30 for adjusting the wire or cable is generated via a manually or electrically 
actuable adjustment unit coupled to the cable or wire of the cable in a suitable 
manner, and is applied to the wire or the cable. In the process, the wire or the 
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cable is coupled to mechanical energy accumulation means of the above- 
described type in such a way that during an adjustment of the wire or cable in a 
first adjustment direction relative to the housing, mechanical energy is taken up 
by the mechanical energy accumulation means, while an adjustment of the wire 
5 or cable takes place in a second adjustment direction relative to the housing 
assisted by the release of previously taken up mechanical energy of the 
mechanical energy accumulation means. 

The mechanical energy accumulation means are preferably coupled both to the 
10 wire or cable and to the housing, wherein the mechanical energy accumulation 
means can be at least one spring-elastic element which is tensioned on 
adjustment of the wire or cable, in the first adjustment direction in order to be 
relieved of tension on adjustment of the wire or cable in the second adjustment 
direction. 

15 

This embodiment of the present invention is suitable for use preferably in so- 
called actuators for Bowden cables, with which the Bowden cable can be 
alternately tensioned or slackened. Likewise, the invention is advantageously 
suitable for use in actuators in lumbar supports, in order, for example, to be able 

20 to adjust the curvature of the lumbar support via a respective Bowden cable, 
wherein the previously mentioned first adjustment direction corresponds to a 
reduction in the curvature, while the second adjustment direction corresponds to 
an increase in the curvature of the lumbar support. However, with the aid of the 
invention, in general, any desired function of a lumbar support can be adjusted, 

25 for example also the height etc. 

The common principle on which the previously mentioned embodiments are 
based can be seen in that mechanical energy accumulation means are used in 
each case in order to facilitate an adjustment in a specific adjustment direction, 
30 while in each case, less energy has to be applied by the corresponding 
adjustment unit for adjustment in the adjustment direction, owing to the energy 



r 



5 

release from the mechanical energy accumulation means upon an adjustment 
in said adjustment direction. 

The present invention will be described hereinafter with the aid of preferred 
5 embodiments, however, without being restricted thereto. 

Fig. 1 shows a top view over a device for seat-back width adjustment in 
accordance with a preferred embodiment of the present invention, 

10 Fig. 2 shows a side view of the device illustrated in Fig. 1 and 

Fig. 3 shows a side view of a device for adjusting a cable according to a further 
embodiment of the present invention. 

15 The adjustment device shown in Fig. 1 comprises a mounting plate 1 in the form 
of a glider housing and adjustment part 7 in the form of a glider mounted 
adjustably relative to the mounting plate 1 and to be coupled with a 
corresponding seat-back section of a seat. The position of the adjustment part 7 
relative to the mounting plate 1 can be changed with the aid of an adjustment or 

20 drive unit 6, whereby, for example, this can concern an electromechanical 
adjustment unit. Since the type and method of adjustment of the adjustment 
part 7 by the adjustment unit 6 plays no significant part in the context of the 
present invention, this is not dealt with in detail below. For this purpose, any 
adjustment mechanism known in the art can be used. 

25 

As clear from Fig. 1, the adjustment part has two end sections 2, 4 and a middle 
section 3 linking these two end sections with one another. The two end sections 
2, 4 in each case have a greater width than the middle section 3. That 
adjustment part 7 is adjustably mounted with its middle section 3 in the 
30 mounting plate 1. 
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Likewise, as shown in Fig. 1 , the movement or adjustment of the adjustment 
part 7 essentially takes place in two adjustment directions, which are 
designated A and B. To decrease the seat-back width, the adjustment part 7 is 
pushed in adjustment direction B, while to increase the seat-back width the 
5 adjustment part 7 must be moved in the adjustment direction A. Since to 
decrease the seat-back width usually a corresponding cushion section of the 
backrest must be squeezed together, that is to say compressed, movement of 
the adjustment part 7 in the adjustment direction B in the case of conventional 
devices for seat-back width adjustment requires greater force or energy 
10 expenditure than movement in the adjustment direction A. 

To avoid this problem, mechanical energy accumulation means is provided for 
the device for seat-back width adjustment illustrated in Fig. 1 and Fig. 2, that in 
the case of the embodiment represented comprises two industrial springs 5, 

15 which are provided on either side in the longitudinal direction of the middle 
section 3 of the adjustment part 7 and are coupled on the one hand with the end 
section 4 and on the other hand with the mounting plate 1. In particular, the 
configuration and arrangement of the springs 5 are such that they are tensioned 
with the movement of the adjustment part 7 in the adjustment direction A and 

20 therefore take up mechanical energy, while they can expand with the movement 
of the adjustment part 7 in the adjustment direction B, whereby the mechanical 
energy of the springs 5 being released assists the movement of the adjustment 
part 7 in the adjustment direction B, which makes less force or energy 
expenditure necessary for the adjustment unit 6. In addition, a more harmonious 

25 current or energy consumption of the electromechanical adjustment unit 6 is 
achieved. 

Fig. 3 shows a side view of a device for adjusting a cable, in particular a 
Bowden cable, according to a further embodiment of the present invention. In 
30 particular, the adjustment device shown in Fig. 3 is a so-called actuator for a 
Bowden cable, the cover 11 of which is supported on the housing 7 of the 
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actuator, while the wire 12 of the Bowden cable, which is displaceably mounted 
in the cover 1 1 , is guided into the interior of the housing 7. 

The wire 12 is coupled in the housing 7 to a toothed wheel 10 or fastened 
5 thereto, which toothed wheel 10 is in engagement with a gear shaft 9. The gear 
shaft 9 is driven by a mechanical and/or electrical adjustment or drive unit 6, so, 
depending on the direction of rotation of the gear shaft 9, the toothed wheel 10 
in Fig. 3 is rotated either in a clockwise or anti-clockwise direction. Owing to the 
coupling of the wire 12 of the Bowden cable to the toothed wheel 10 the wire 12 

10 is thus pulled to a greater or lesser extent out of the cover 1 1 into the housing 7 
and this can, for example, be used to curve a lumbar support (not shown) 
coupled to the Bowden cable to a greater or lesser extent, as is known from the 
prior art. The manner of transmission of the adjustment force from the 
adjustment unit 6 to the wire 12 of the Bowden cable is not important in the 

15 scope of the present invention, so Fig. 3 is merely shown by way of example. 

As can be seen from Fig. 3, the wire end of the Bowden cable located in the 
housing 7 is coupled to a coil spring 5, the other end of which is coupled to the 
inside of the housing 7, or attached thereto. The spring 5 in principle fulfils the 

20 same function as the springs described with the aid of Fig. 1 and Fig. 2, so in 
addition reference can be made to the above description with respect to Fig. 1 
and Fig. 2. In the embodiment shown in Fig. 3, the spring 5 is also tensioned 
when the wire 12 is adjusted in the adjustment direction A shown in Fig. 3, in 
other words when the Bowden cable is slackened, and therefore takes up 

25 mechanical energy, with the result that when the wire of the Bowden cable is 
adjusted in the adjustment direction B, in other words when the Bowden cable is 
tensioned, less energy has to be applied by the adjustment unit 6 owing to the 
energy release of the spring 5 taking place in the process, as the adjustment 
takes place in the adjustment direction B assisted by the energy release of the 

30 spring 5. This results in the fact that in principle, to tension the Bowden cable, in 
other words for adjustment in the adjustment direction B, an adjustment force 
only has to be applied by the adjustment unit 6, which corresponds to the 
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difference between the adjustment force which is generally to be applied and 
the restoring force exerted by the spring 5. The adjustment unit 6 can therefore 
be produced with smaller, lighter and cheaper electric motors, and moreover, 
the energy consumption can be significantly reduced. A further advantage also 
5 consists in that in the embodiment shown in Fig. 3, the Bowden cable can be 
adjusted in the two adjustment directions A and B with more uniform adjustment 
forces and this is, in particular, advantageous in the use of a manual adjustment 
unit 6, as the user does not then notice any jolt or the like on adjustment of the 
Bowden cable. 

0 

Obviously - depending on the respective area of use - it is also conceivable to 
modify the arrangement shown in Fig. 3 in such a way that the spring 5 takes up 
energy when the Bowden cable is tensioned in order to facilitate a slackening of 
the Bowden cable by release of the previously takes up mechanical energy. 



